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The clinical and histopathologic manifesta-
tions of photoallergic contact dermatitis closely
resemble allergic contact dermatitis. The ob-
ject of this paper is to show that photoallergic
contact dermatitis is, in fact, a species of al-
lergic contact dermatitis. The sole role of light
is to transform the photosensitizer into a more
potent contact allergen; the latter can fully
reproduce the reaction in the absence of light.
MATERIALS AND METHODS
Subjects. Healthy adult male Negro and white
prison volunteers served as subjects. The back was
the test site. None of the subjects used antibac-
terial soaps or cosmetics.
bight sources. Radiation simulating summer sun-
light was obtained by means of a 1600 watt Osram
Xenon Lamp with the WG 5-2 mm Schott filter
following the model of TJrbach (1). Hereafter, we
shall call this Xenon-solar radiation. One minute
exposure at 60 cm is the equivalent of about 20
minutes of mid-day June sunlight at 40° N.L. This
is an average minimal erythema dose (MED). The
erythemic component (<320 rim) was eliminated
by window glass; this radiation, consisting of long
UV and visible light, was routinely used for the
elicitation of photoallergic reactions. Henceforth,
we shall call this Xenon-window glass radiation.
This never produces redness unless the exposure
exceeds 20 minutes. It is firmly established that the
action spectrum for photocontact allergy lies
principally in the long UV region, extending par-
tially into the visible, 320—425 rim (2—4).
Drugs. The agents selected were those which
have become renown photosensitizers as a result
of their incorporation as bacteriostats in soaps and
topical preparations, These were: 3,3',4',5 tetra—
chlorosalicylanilide; (TCSA); 3,41,5 tribromosal-
icylanilide (TBS); bithionol; hexachlorophene;
3,4,4' trichlorocarbanilide (TCC); 4,4' dichloro-
3-( ti'ifluoromethyl) carbanilide (TFC).
The chemicals known to be formed by the in
vitro irradiation of specific halogenated
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ilides were obtained from the Dow Chemical
Company and Proctor and Gamble, Inc. These
were the photodecomposition products of TBS,
viz., 4'S dibromosalicylanilide and 4' monobro-
mosalicylanilide (MBS); also 3',4',5 trichloro-
salicylanilide and 3',4' dichlorosalicylanilide from
TCSA.
Induction of photosensitization. Groups of ten
to fifteen subjects were photocontact sensitized to
TCSA, TBS, bithionol, hexachlorophene, TFC and
TCC by a modification of the maximization pro-
cedure for the induction of ordinary contact al-
lergy (5), This involved applying a thin layer of a
10% concentration of the crystalline chemical in
white petrolatum to a 2-inch square, followed im-
mediately be 3 MED's of Xenon-solar irradiation.
This was repeated for a total of five exposures to
the same site at 48-hour intervals. The skin was
Scotch® tape stripped to the glistening layer prior
to the first exposure but not thereafter. It is to be
emphasized that this procedure induces a high de-
gree of contact photosensitivity in most subjects.
Challenge. Two weeks after the last application,
a 1% concentration in petrolaturn was applied to
a 2-cm. normal skin site followed immediately by
three minutes of Xenon-window glass radiation.
The site was then thoroughly sealed against light
by an occlusive dressing consisting of successive
layers of non-woven cotton cloth (Webril), im-
permeable plastic tape (3M Blenderm), and double
thickness blotter paper fastened by white backed
conventional adhesive tape. A duplicate unirradi-
ated covered drug site served as a control for con-
tact allergy. The sites were examined at 24, 48, and
72 hours, immediately re-applying the dressing
after each reading.
None of the subjects gave photocontact reac-
tions prior to induction.
Histology. Four mm punch biopsies were re-
moved, formaldehyde fixed, and stained with he-
matoxylin and eosin.
EXPERIMENTAL
I. Clinical Observations and Histologic Study
Observers have been impressed with the
marked similarity between the photoallergic
and ordinary contact allergic reactions (6—8).
The histopathologic and clinical pictures are
apparently indistinguishable.
We sought to gain more exact information
by studying the evolution of the photoallergic
reaction histologically.
Procedure. Biopsies were taken from sites of
photoallergic contact dermatitis at 24, 48, and
72 hours. These included reactions to all six
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photosensitizers; a total of 90 specimens was
examined.
Results. a) Clinical: The typical response
was an eczematous reaction which could not be
distinguished from contact allergy. At 24 hours
the site was red and edematous. In very highly
sensitized subjects, vesicles were already pres-
ent at this time. The peak was usually reached
at 48 to 72 hours and was almost always vesicu-
lar. The reaction then slowly regressed over the
next six to ten days provided that the site was
kept covered. This latter precaution was neces-
sary since we had previously demonstrated
that diffuse room light was sufficient to main-
tain a photoallergic dermatitis in an active state
for weeks and even months (9). The unir-
radiated control sites were uniformly normal at
24, 48, and 72 hours, indicating the absence of
contact allergy.
b) Histology: The picture was characteristic
of al]ergic contact sensitivity. The full blown
vesicular reaction at peak showed marked
epidermal spongiosis, intra-epidermal vesicles,
infiltration of the epidermis. by lymphocytes
(cxocytosis), and the typical accumulations of
mononuclear cells around the dermal venules.
Milder responses showed mainly perivascular
mononuclear collections without vesiculation.
The reaction began with the massing of mono-
nuclear cells around the dermal venules; these
subsequently migrated into the epidermis re-
sulting in marked intercellular edema culminat-
ing in the formation of intra-epidermal blisters.
Sometimes, in severe reactions with considerable
epidermal destruction, eosinophils and poly-
morplionuclear leukocytes were observed in the
vesicles and diffusely in the dermis. These are
probably secondary to extensive tissue dam-
age. They may be observed in ordinary contact
allergy of equivalent severity.
Comment. With the naked eye and with the
light microscope, there is no feature of the
photocontact allergic reaction which would en-
able it to be separated from ordinary contact
allergy. The inflammatory sequence is identical
in time and quality. Whereas some previous
observers, such as Jung and Haldmeier, (10),
cautiously state that there are close similarities
between the two, we do not hesitate to assert
their inthstinguishability. This, in iself, does
not prove the identity of photocontact allergy
with ordinary contact allergy. Different mech-
anisms could create the same picture.
II. Patch Testing with In Vitro Irradiated
Chemicals
Burckhardt, a pioneer of this territory, pro-
posed that light converted the photosensitizer
into another compound which then functioned
as the responsible allergen (11). Patch testing
with that derivative would enable the reaction
to take place in the absence of light. Burck-
hardt and Schwarz-Speck studied two patients
with photosensitivity to a sulfanilamide deriva-
tive, 1-butyl-3-sulfanilurea (12). When the
oxidization product, 4-hydroxylamino benzene
sulfonamide, thought to be produced by ultra—
violet phototransformation, was applied to skin
under a closed unirradiated patch a typical re-
action appeared. M. Schwarz-Speck repro-
duced these observations in -sulfanilamide sen-
sitized guinea pigs (13).
Even without an understanding of the chem-
ical events, one should be able to appraise
the worth of Burckhardt's notion by patch
testing photoallergic subjects with photosensi-
tizers irradiated in vitro.
Procedure. TCSA, TBS, bithionol, hexa-
chiorophene, TIFC, and TCC were dissolved in
0.1% concentrations in either ethylene glycol
monomethyl ether (EGME)* or 95% ethanol
to which dilute aqueous sodium hydroxide was
carefully added to pH 8.0. The solutions were
placed in quartz cuvettes and exposed for two
hours to Xenon-window glass radiation while
under constant mechanical agitation. Later ex-
perience showed this to be far in excess. The
diameter of the vessel was 1.5 cm.
A quantity of 0.1 ml of the irradiated solu-
tion was applied to 1-inch squares on the backs
of five subjects photosensitized to each of the
above agents. The sites were immediately oc-
cluded and light-sealed as usual. Tfnirradiated
solutions were similarly applied as controls.
The sites were examined at 24, 48, and 72
hours.
Results. In every instance, the in vitro chem-
icals produced a typical eczematous dermatitis.
This was generally somewhat weaker than the
reactions exhibited by these subjects to photo-
patch tests with the original material. None of
the subjects reacted to the unirradiated chem-
icals; that is to say, none were contact sensi-
tized.
* Fisher Certified Reagent, Fisher Scientific
Company.
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TABLE 1
Plain patch tests with photodecomposition
products in TBS pholoallergic subjects
Subject 4'S DBS 4' MBS Salicylanilide
1
2
3
4
5
2+
1+
1+
1+
3+
4+
3+
4+
3+
3+
0
0
0
0
0
TABLE 2
Plain patch tests with photodecorn position
products in TCSA. photoallergic subjects
Subject 3'4'5 TCS 3'4' DCS Salicylanilide
1 2+ 4+ 0
2 3+ 4+ 0
3 2+ 4+ 0
4 4+ 4+ 0
5 3+ 4+ 0
Comment. These results support Burck-
hardt's hypothesis. Light transforms the photo-
sensitizer into derivatives which can elicit the
same reaction by plafl closed patch test.
III. Patch Tests with Authentic
Photodecom position Products
The work of Coxon et al. (14) has produced
very important basic information on the radia-
tion products of the class of chemicals which
has proved to contain such powerful photo-
sensitizers. These investigators irradiated chlo-
rinated and brominated salicylanilides and
identified the photodecomposition products by
infra red spectrophotornetry. Salicylanilides with
halogens substituted at the 3 and S positions
were found to exchange a hydrogen atom for
halogen at the 3 position. Brominated salicyl-
anilides underwent further exchange of hydro-
gen for the halogen substituent at the 5 posi-
tion. The first photodecomposition product of
chemicals with this configuration has one less
halogen than the parent compound and the
second two less. The exchange resulting in this
loss of halogen atoms is apparently through a
free radical mechanism.
As an illustration, 3,4', 5 tribromosalicyl-
anilide (TBS) is initially decomposed to 4'S
dibromosalicylanilide (PBS) and finally to 4'
monobromosalicylanilide (MBS). Additional ir-
radiatioi does not further alter the molecule.
According to Coxon et at., 3,3',4',5 tetra-
chlorosalicylanilide only undergoes a one-step
photodecomposition to 3',4',5 trichlorosalicyl-
anilide (TCS); however, the work of Jenkins
et at. (14) indicates the formation of free
radicals when the latter is irradiated, suggest-
ing that 3' ,4' dichlorosalicylanilide may be a
further reaction product.
We utilized this information to test the hy-
pothesis that the photodecomposition products
of TCSA and TBS are capable of eliciting typi-
cal reactions by plain, unirradiated patch tests.
Procedure. Five subjects with 3,4',S TBS
photoallergy were studied. One per cent con-
centrations in petrolatum of 4'S PBS, 4' MBS
and salicylanilide itself (no halogens) were
thinly applied to 2 cm squares of skin. These
were also applied to five normal subjects. The
sites were occluded and light-sealed as usual.
Five subjects with 3,3',4',5 TCSA photo-
allergy were similarly tested to 3',4',5 TCS,
3',4' PCS, and non-halogenated salicylanilide.
Normal subjects served as controls.
The sites were examined at 24, 48, and 72
hours. Positive reactions were graded on a four
point scale. Erythema was scored 1+; ery-
thema and edema, 2+; erythema, edema and
vesiculation, 3+; and an intensely acute blis-
tering reaction, 4+.
Results. All TBS photosensitized subjects re-
acted to 4'S PBS and 4' MBS in plain patch
tests. It is noteworthy that the MBS reactions
were always more severe (Table 1).
All TCSA photosensitized subjects reacted to
3',4',5 TCS and 3',4' PCS; again, the latter
reactions were more intense (Table 2).
There were no reactions to the non-halo-
genated salicylanilide. The non-sensitized con-
trols were uniformly unreactive.
Comment. These results substantiate the
earlier finding that irradiated solutions are
capable of eliciting reactions in the absence of
light. We carried the analysis one step further
by showing that the authentic photodecomposi-
tion products can elicit reactions.
With both compounds the secondary photo-
decomposition products from which all halogens
on the salicyl ring were eliminated gave
stranger reactions than the primary one. This
suggests that progressive photodecomposition
creates increasingly more potent allergens. It
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should be noted that halogens on the anilide
ring are unaffected by radiation.
IV. Contact Sensitization to Photo-
decomposition Products
The findings so far could be interpreted to
mean that light serves to transform the original
chemical into a more potent contact sensitizer.
This may be tested directly by showing that the
authentic photodecomposition products have a
greater capability of inducing contact sensiti-
zation than the parent compound. If this
principle is valid, 4'5 DBS should be a more
potent contact sensitizer than its parent 3,4'5
TBS, and 4' MBS should be more potent than
its parent 4'5 DBS. Moreover, since 4' MBS is
unaffected by light, (14) being unable to form
free radicles, one would predict that it must be
a potent contact sensitizer but not a photo-
sensitizer.
Procedure. The maximization procedure (5)
was utilized to evaluate in three groups of ten
subjects each the contact sensitizing po-
tentialities of 3,4',5 TBS, 4'5 DBS, and 4'
MBS. Ten per cent concentrations in pet-
rolatum were applied for five 48-hour ex-
posures to the same sites which were Scotch
tape stripped prior to each application. The
amount of medicated pet rolatum applied each
time was considerably greater than the thin
films utilized when one wishes to induce only
photosensitization without eontact sensitization
as in the previous studies. The sites were im-
mediately and carefully light-sealed as pre-
viously described. The subjects were routinely
challenged ten days later by applying 1% con-
centrations in petrolatum to a normal skin site.
Results. TBS sensitized three of ten subjects;
DBS, five of ten; and, MBS sensitized all sub-
jects. Furthermore, MBS induced an exceed-
ingly intense degree of sensitization as in-
dicated by violent inflammatory reactions a.t
the challenge sites. Also, the latter subjects
usually had become sensitized following the
third induction exposure; whereas, with the
other two agents sensitization became apparent
later or at challenge.
Comment. These results conform to theoreti-
al expectations and further substantiate the
theory that photocontact allergy is simply con-
tact sensitization. The original photosensitizer
TBS is but a modest contact allergen; its suc-
cessive photodecomposition products, DBS and
MBS, are progressively more potent contact
allergens. Because MBS is light stable, its
sensitizing powers cannot be further enhanced
by irradiation.
V. Photo patch Tests in Contact
Sensitized Subjects
The next study may be regarded as the
counter-experiment to the former one. We have
shown that plain patch tests with the photo-
decomposition product can evoke a typical re-
sponse in a photosensitized subject. The hy-
pothesis requires that the reverse condition
also obtains, namely that contact sensitization
to the photodecomposition products be at-
tended by photosensitivity to the parent com-
pounds.
Procedure. We utilized the same subjects who
had been contact sensitized to DBS and MBS.
A thin film of each of the brorninated de-
rivatives was applied in 0.5% concentration in
petrolatum followed by three minutes of
Xenon-window glass irradiation. This exposure
is now recognized to be excessive. In addition,
plain, unirradiated patches of TBS, DBS and
MBS were applied as a control for contact
allergy. The sites were examined at 24, 48, and
72 hours; the reactions were scored on a four
point scale.
Resnits. DBS and MBS contact sensitized
subjects uniformly gave positive photopatch
tests to the parent compound TBS, but not
when the latter was not light exposed. The
reactions to TBS were weaker in MBS sensi-
tized subjects. Under these conditions, using a
thin film of 0.5% TBS, this material is not a
cross contact sensitizer with DBS or MBS.
In DBS contact sensitized subjects, irradia-
tion did not accentuate the already strong re-
action but both plain and irradiated patch
tests to MBS were positive and of the same
intensity. MBS is thus a good cross contact
sensitizer to DBS.
In MBS contact sensitized subjects, irradia-
tion did not increase the already intense reac-
tion. As expected, irradiation of the parent
compound DBS evoked strong reactions and, in
turn, its parent TBS gave positive photo-
patch tests though of weaker intensity. Three of
eight subjects reacted weakly to plain patch
tests of DBS. Thus, DBS is a feeble cross con-
tact sensitizer to MBS (Table 3).
Comment. Theoretical expectations were com-
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TABLE 3
Pliotopatch testing of contact allergic subjects
Subject Contact sensitizer
TBS 4'S PBS 4' MBS
Unirradiated Irradiated Unirradiated Irradiated Unirradiated Irradiated
1 4'MBS 0 2+ 0 3+ 3+ 3+
2 4'MBS 0 4+ 1+ 4+ 4+ 4+
3 4' MBS 0 2+ 0 3+ 4+ 4+
4 4'MBS 0 2+ 0 4+ 4+ 4+
5 4'MBS 0 3+ 1+ 4+ 4+ 4+
U 4'MBS 0 2+ 0 3+ 4+ 4+
7 4'MBS 0 2+ 0 3+ 3+ 3+
S 4'MBS 0 2+ 1+ 4+ 4+ 4+
9 4'SDBS 0 4+ 4+ 4+ 3+ 3+
10 4'SDBS 0 3+ 3+ 3+ 3+ 3+
11 4'SDBS 0 3+ 3+ 3+ 3+ 3+
12 4'SDBS 0 3+ 3+ 2+ 2+ 2+
pletely satisfied in these studies. Moreover, the
findings are very instructive.
In DBS contact sensitivity, photopatch tests
with the pawnt compound TBS give equally
strong reactions sinee DBS is a photodecompo-
sitioii product. DBS photopatches are strongly
positive because MBS is formed. The latter
cross reacts strongly to DBS in the plain con-
tact sensitization system. DBS, however, only
weakly cross reacts to MBS. All this seems
quite sensible since MBS is a more potent con-
tact sensitizer than DBS.
In MBS contact sensitivity, irradiation did
not intensify the reaction; this compound is,
of course, light stable and no photodecomposi-
tion products can arise from it. While DBS
plain patch tests are usually iiegative or weakly
positive, photopatch tests are strongly positive
since this is, of course, the parent compound
of MBS. It is interesting that TBS photopatch
test reactions tend to be somewhat weaker. This
is understandable since the first decomposition
product is DBS, a poor contact cross reactor to
MBS. Were it not for the fact that MBS is
also produced as a second photodecomposition
product, the reactions might be as feeble as
with DBS itself. With radiation prolonged long
enough to achieve complete phototransforma-
tion, there would probably be no sign of a
diminished TBS photopatch reaction.
DISCUSSION
Burckhardt's hypothesis was both simple
and plausible (11). Light did not act upon the
skin but purely on the chemical which it trans-
formed into a derivative capable of inciting the
reaction. If one knew what this derivative was,
its application would elicit a dermatitis in the
absence of light. Till now, the only evidence,
far too scanty to be persuasive, was the dem-
onstration in sulfanilamide photosensitivity,
that 4-hydroxylamino-benzene sulfonamide, a
presumed phototransformation product, gave
positive plain patch tests (12, 13). Burck-
hardt's thesis very nearly died of malnutrition.
Even with such excellent experimental material
as the halogenated salicylanilides whose photo-
decomposition products are known exactly, con-
firmation was not forthcoming. Thus, plain
patch tests with trichlorosalicylanilide did not
elicit reactions in Wilkinson's TCSA. photo-
sensitive patients (15). Harber et al. had the
same negative experience with 4'S dibrorno-
salicylanilide in TBS photosensitivity (4). In
consequence, other hypotheses were offered.
Jenkins et al. showed that TCSA binds firmly
with globulin or serum proteins when mix-
tures are irradiated and that electron spin reso-
nance signals from irradiated TCSA indicate
Ihe formation of free radicles (16). They pro-
posed that a light induced free radicle com-
bines with a skin protein. In like vein, Harber
et a!. postulated that a salicylanilide-free
radicle conjugated with epidermal proteins to
form a "photoantigen." Our observations would
seem to make such theorizings superfluous. We
cannot explain the inability of others to obtain
plain patch test reactions with authentic pho-
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todecomposition products. Our subjects were
highly sensitized and the experimental model
may differ in some unrecognized way from
the clinical patient.
Clinical and research experience now furnish
the opportunity to formulate a conception of
the mechanism of allergic photocontact derma—
titis in quite explicit terms.
Photocontact allergy is allergic contact der-
matitis in which light functions to convert the
original material, the photosensitizer, into a
more potent contact allergen; that is to say,
into a hapten which combines more avidly with
skin proteins to produce the conjugate which is
the true antigen. This enhancement of haptenic
powers by light implies that the original chemi-
cal already possesses contact sensitizing capa-
bilities. The latter potentiality may be lugh as
in the case of TCSA or weak as in the in-
stance of hexaclilorophene. Thus, in the for-
mer, clinical photosensitivity is very often as-
sociated with ordinary contact allergy, i.e.,
plain unirradiated patch tests are positive
along with positive photopatch tests. We be-
lieve S. Epstein to be mistaken in inferring
that the plain contact reaction in these cases
is, in fact, a "masked" photopatch test due to
inadequate light exclusion (17). In contrast to
TCSA, photosensitivity to hexachlorophene is
rarely associated with contact sensitivity. The
latter is a weak contact sensitizer by maximi-
zation testing, only 3 of 24 subjects becoming
allergic even after three full courses of ex-
posure (18). The point of emphasis here is that
light does not confer contact sensitizing powers
on agents which do not already possess this
capability. Light merely potentiates this fac-
ulty.
Furthermore, within the class of bacterio-
static photosensitizers, we have become im-
pressed by the striking correlation between con-
tact sensitizing and pliotosensitizing powers.
Thus, TCSA, a strong contact sensitizer (23 of
25 sensitized by maximization test) is the most
potent photosensitizer. Rexachlorophene and
TCC, weak contact sensitizers, are really rather
weak photosensitizers. Experience certainly
documents this considering the near omnipres-
ence of hexachlorophene in toiletries, cosmetics
and topicals of all kinds. Bithionol occupies an
intermediate position.
The observant reader will note that our ex-
perimentally photosensitized subjects never be-.
came contact seiisitized, even with TCSA. This
occasionally happened when the same subject
was repeatedly challenged but not after the pri-
mary induction period. We suppose this to re-
flect a difference in technique from straight
maximization testing. In the latter, Webril
patches are loaded with an excess of a 10—25%
concentration of the agent in petrolatum, in
short, a high dose of allergen. In photosensitiz-
ing we apply to the skin itself a thin film of
a 1% concentration. This is another way of
expressing the fact that the photodecomposition
products are vastly better contact sensitizers
than the original materials.
Also, differing from common practice is our
routine technique of photochallenging. We ir-
radiate immediately after application, whereas,
it is the usual custom to wait 24—48 hours. If
our thesis that light changes the chemical
not the skin is correct, one need not allow time
for penetration to occur prior to irradiation.
After all, since in vitro irradiation is effective,
a delay is superfluous, although the reaction
is about the same. Moreover, thin films are par-
ticularly appropriate, not only to avoid contact
allergy, but to maximize phototransformation
by brief exposures. Immediate irradiation is, in
reality, an in vitro technique in an in vito
setting.
Whereas there is no laboratory means of
assessing chemicals for their contact sensitizing
powers, this is possible to some extent in re-
gard to photosensitizers. At least, one can ex-
clude agents which cannot pliotosensitize. These
would be light resistant chemicals which do not
undergo phototransformation after exposure to
long ultraviolet rays. For preliminary screen-
ing, it would he sufficient to show that the
absorption spectrum of the irradiated chemical
was not altered. Shiinn et cii. (19) found that
irradiation of sulfonilamide yielded the p-
hydroxylamino derivative hut thus did not hap-
pen with sulfapyridine. One nñght venture to
predict that the latter is not a photosensitizer
though it is a contact sensitizer. It is hardly
necessary to point out that the majority of
contact sensitizers do not have the potentiality
of photosensitizing. Conversely, all photo-
sensitizers are potentially contact sensitizers. It
is equally obvious that not all substances af-
fected by light will necessarily induce photo—
allergy.
Finally, we may note that all the photo-
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contact allergens with which we have had ex-
perience are also phototoxic compounds, albeit
usually rather weak ones. While the wave-
lengths activating phototoxic responses are also
mainly in the long ultraviolet region, the ex-
perienced observer will have no difficulty dis-
tinguishing the two. The phototoxic response
begins almost immediately, generally reaches a
peak in two to six hours (the psoralens ex-
cepted) and wanes greatly by 24 hours. The
cutaneous display is distinctively different,
mainly erythema and edema but not eczema.
SUMMARY
Voluiiteers were photocontact sensitized to
halogmated salicylanilides and related chenñ-
cals in order to examine the basic mechanism
of this reactioit
It was concluded from a series of studies that
photocontact. allergy is simply contact allergy
in which the sole function of light is to trars-
form the "photosensitizer" into a more potent
contact allergen. The phototransformation
products can elicit the reaction in the absence
of light. The evidence for this may be illus-
trated by 3,4',5 tribromosalicylanilide (TBS)
photosensitive subjects who react to plain un-
irradiated patch tests of 4'5 dibromosalicylan-
ilide (DBS) and 4' monobromosalicylanilide,
the two major photodecomposition products. In
vitro irradiated TBS solution also elicited the
reaction without light exposure.
TBS, DBS, and MBS were compared ii re-
spect to their capacities to induce contact
sensitization; MBS was more potent than
DBS and DBS more than TBS. Since MBS is
the final photodecomposition product, it can be
said that as photodecomposition progresses,
contact allergenicity increases.
Photocontact allergy was found to be clini-
cally and histologically indistinguishable from
contact allergy.
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